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© A suture anchor comprises a shaft having a 
proximal and a distal end. A screw thread extends 
from the shaft and spirals from the proximal to the 
distal end. A cross-hole is formed through the shaft 
and the screw thread near the proximal end. The 
cross-hole receives a suture which provides a dou- 
ble end of suture to facilitate attachment of soft 
tissue. In a preferred embodiment, the shaft is ta- 
pered from a larger diameter proximally to a smaller 
diameter d is tally while the major diameter of the 
screw thread remains constant over most of its 
length. The suture anchor contains a driven portion 
which preferably contains a groove to conduct the 
suture from the cross-hole to the free end of the 
driven portion. A driver lor the suture anchor having 
an engagement portion (or engaging the driven por- 
tion likewise contains a groove so that when the 
engagement portion engages the driven portion the 
two grooves align to form an enclosed passageway 
for conducting the suture as the suture traverses the 
driv n portion. 
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The present invention relates generally to an- 
chors for securing sutures to bone and more spe- 
cifically to threaded suture anchors adapted to be 
screwed into bone- 
There are many surgical procedures which re- 5 
quire attaching a suture to a bone in order thai the 
suture may be used to hold soft tissue adjacent the 
bone. Examples of such procedures include the 
reattachment and repair of lorn tendons and liga- 
ments in the knee, shoulder and hand. Various 10 
suture anchors have been proposed and used with 
varying success. U.S. Patent 4,898,156 teaches a 
suture anchor with an elastic barb which can be 
pressed into a hole formed in a bone. A suture is 
threaded through the suture anchor and is retained ?5 
in the suture anchor by a knot tied in one end of 
the suture. The suture anchor resists displacement 
due to forces on the suture because of the action 
of the elastic barb in digging into the side of the 
hole formed in the bone. U.S. Patent 5,102,421 20 
teaches a suture anchor having a series of concen- 
tric conical barbs which form a sharp point. The 
suture anchor is 'designed to be impacted into the 
bone. The conical barbs form a hole in the bone as 
they are driven into the bone and the barbs resist 2s 
withdrawal of the suture anchor from the hole thus 
formed. A suture is attached to the suture anchor 
by crimping an extension of the suture anchor onto 
one end of the suture. Both of these prior art suture 
anchors provide a single strand of suture extending 30 
from the bone and fixed at one end to the bone. 

Others have taught the advantages of a suture 
anchor secured to bone by the positive and well 
defined engagement of a helical screw thread with 
a corresponding thread formed in the bone. U.S. as 
Patent 5,632,100 teaches a suture anchor for turn- 
ing into a bone. A double end of suture is attached 
to the suture anchor by securing a knot behind a 
washer pressed into a hollow end of the suture 
anchor. A driver engaging surface is also formed aq 
within the interior of the hollow end for receiving a 
driver. U.S. Patent 5,156,616 teaches a threaded 
suture anchor to which a double end of suture is 
attached. This suture anchor is cannulated longitu- 
dinally. The knotted suture is drawn through the 45 
cannulation and is retained in the suture anchor 
because the knot cannot pass through the can- 
nulation. This suture anchor also provides an inter- 
nal driver engaging surface at one end. Both of 
these prior art threaded suture anchors retain a 50 
suture by trapping a knot within the suture anchor 
and therefore the suture ends are independently 
fixed to the anchor. In other words, tension on 
either of the protruding suture ends is resisted by 
the knot and tension on one of the ends does not 55 
cause the other nd to slide through the device. 

U.S. Patent Des. 331,463 depicts a threaded 
sutur anchor having an xternal driver engaging 



portion and an extending tab for receiving a suturo. 
This configuration for a suture anchor works well 
for suture anchors which are small or made of 
delicate materials such as bioresorbable materials. 
The external driver engaging portion and extending 
tab lor the suture result in a greater cross sectional 
area in the body of the device than if it were 
designed like other suture anchors and therefore it 
is stronger. In addition, since the suture is attached 
to the anchor by being threaded through an eye in 
the tab. it is easier for a surgeon to attach his 
suture of choice to the suture anchor at the time of 
surgery. Also, where the suture is threaded through 
an eye, the suture forms a continuous length and 
tension on one end of the suture tends to cause 
the other end to sfide through the suture anchor. 
This sliding action is advantageous in some proce- 
dures. 

However, in very small anchors and especially 
where delicate materials are used, the extending 
tab may be overly weak and break under tension. 
Conversely, the small size of the extending tab 
may cause it to cut through or kink the suture. 
Finally, the extending tab requires that the suture 
anchor be driven more deeply into the bone than a 
suture anchor without such a tab in order to con- 
ceal the tab below the bone surface. This can 
make it difficult for the suture anchor to purchase 
cortical bone, especially where the cortical bone is 
thin. 

SUMMARY OF THE INVENTION 

The present invention overcomes the disadvan- 
tages of prior art devices and provides further 
advantages by providing a suture anclior with a 
shaft having a proximal and a distal end. A screw 
thread extends from the shaft and spirals from the 
proximal to the distal end. A cross-hole is formed 
through the shaft and the screw thread near the 
proximal end. The cross-hole receives a suture 
which provides a double end of suture to facilitate 
attachment of soft tissue. The cross-hole allows a 
surgeon to use his suture of choice and it allows 
one end of the suture to slide through the cross- 
hole when the other end is pulled. In adefition, the 
cross-hole is located in an area of relatively large 
cross section with respect to the suture anchor 
generally. This results in optimal tensile strength 
for the suture anchor and provides optimal contact 
area between the suture anchor and the suture to 
reduce the likelihood of cutting or kinking the su- 
ture. Since there is no extending tab, the anchor 
need not be driven as deeply as one having a tab. 
This enhances the attachment of the suture anchor 
to th bone. 

The strength of the suture anchor and the 
attachment of the suture anchor to the bone are 
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further optimized, in a preferred embodiment, by 
tapering the shaft from a larger diameter proximally 
to a smaller diameter distally. This increases the 
cross sectional area of the suture anchor proximally 
in the region of the cross-hole to increase strength 
while increasing the purchase of the threads dis- 
tally lo increase the positive engagement ol the 
threads into the bone distally to increase attach- 
ment strength. 

The anchor has an externally driven portion 
adjacent the proximal end. The externally driven 
portion is stronger than an internally driven portion 
of the same outside dimensions would be. espe- 
cially in small sizes or where delicate materiaJs are 
used. The driven portion preferably contains a 
groove to conduct the suture from the cross-hole to 
the free end of the driven portion. A driver for the 
suture anchor having an engagement portion for 
engaging the driven portion likewise contains a 
groove so that when the engagement portion en- 
gages the driven portion the two grooves align to 
form an enclosed passageway for conducting the 
suture as the suture traverses the driven portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the preferred 
embodiment of the suture anchor of the present 

invention. 

FIG. 2 is a top view of the suture anchor of 
FIG. 1. 

FIG. 3 is a front view of the suture anchor of 
FIG. 1. 

FIG. 4 is a side view of the suture anchor of 
FIG. 1. 

FIG. 5 is a sectional view taken along line A- A 
of FIG. 3. 

FIG. 6 is a sectional view taken along line B-B 
of FIG. 3. 

FIG. 7 is a sectional view taken along line C-C 
of FIG. 3. 

FIG. G is a side view of the driver of the 
present invention in engagement with the suture 
anchor of the present invention. 

FIG. 9 is a sectional view taken along line D-D 
of FIG. 8. 

FIG. 10 is a side view of the driver of the 
present invention. 

FIG. 11 is an end view of the driver of FIG. 10. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIGS. 1-7, a suture anchor 1 in- 
cludes a shaft 2 having a longitudinal axis and a 
proximal end 3 and a distal nd 4. Preferably the 
shaft 2 is solid or, in other words, the shaft 2 is not 
cannulated along the longitudinal axis. A screw 
thread 5 ext nds from the shaft 2 and spirals 



around the longitudinal axis from the proximal end 
3 to the distal end 4. Preferably, the screw thread 5 
is continuous and uninterrupted between the proxi- 
mal end 3 and distal end 4. A driven portion 7 is 
t formed near the proximal end 3 and extends out- 
wardly away from the proximal end 3 and termi- 
nates at a free end 8. The driven portion 7 is 
adapted for positive engagement with a driver so 
as to fadCtate the transmission of torsional loads 

io from the driver lo the driven portion 7. The driven 
portion 7 has a cross-sectional area depicted in 
FIG. 5. The shaft and thread have a cross-sectional 
area depicted in FIG. 6. As can be seen in FIGS. 5 
and 6. the cross-sectional area of the shaft 2 and 

15 screw thread 5 is larger than the cross-sectional 
area of the driven portion. A cross-hole 6 extends 
through the shaft 2 and the screw thread 5, prefer- 
ably near the proximal end 3. The cross-hole 6 
extends through the shaft 2 and screw thread 5 

20 because this region is stronger than the driven 
portion 7 because of the larger cross-sectional area 
of the shaft 2 and screw thread 5. 

In a preferred embodiment, the shaft 2 forms a 
tapering minor diameter of the suture anchor 1 and 

25 the screw thread 5 has a major diameter S which is 
constant over most of the length of the suture 
anchor .1. The shaft 2 preferably tapers linearly 
from a larger diameter near the proximal end 3 to a 
smaller diameter near the distal end 4. The in- 

30 eluded angle « of the tapering shaft 2 is in the 
range of 4* to 10 \ preferably 6* to 7". In this 
preferred embodiment, the driven portion 7 has a 
first cross-sectional area 9. The shaft 2 and screw 
thread 5 have a second cross-sectional area 10 

3s corresponding approximately to the larger diameter 
of the tapering shaft 2. The shaft 2 and screw 
thread 5 have a third cross-sectional area 1 1 cor- 
responding approximately to the smaller diameter 
of the tapering shaft 2 and within the length of the 

40 constant major diameter S. The second cross-sec- 
tional area 10 is greater than both the first cross- 
sectional area 9 and the third cross-sectional area 
1 1 . The cross-hole 6 is formed through the shaft 2 
and screw thread 5 near the second cross-sectional 

45 area 10. Locating the cross-hole 6 near the largest 
cross-sectional area of the suture anchor 1 pro- 
duces the least reduction in tensile strength of the 
suture anchor 1 and the least likelihood of the 
suture being cut or kinked by the suture anchor 1 . 

so Maintaining a constant major diameter S while ta- 
pering the shaft 2 distally, increases the purchase 
or depth of engagement of the screw thread 5 into 
the bone toward the distal end 4 of the suture 
anchor 1 . By combining a screw thread 5 having a 

55 constant major diameter and a tapering minor di- 
ameter with a cr ss-hole 6 located near the largest 
cross-sectional area of the suture anchor 1, 
strength and bone ngagement are optimized. 
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In the preferred embodiment, a groove 12 ex- 
tends from the proximal end 3 adjacent the cross- 
hole 6 to the free end 8 of the driven portion 7. The 
groove 12 allows a suture threaded through the 
cross-hole 6 to subside into the driven portion 7 s 
and the groove conducts the suture as the suture 
traverses the driven portion 7. 

Referring to FIGS. 8-11. a driver 13 comprises 
a rod 14 having an engagement portion 15 at an 
end of the rod 14. The engagement portion 15 has to 
an inner surface 16 and an outer surface 17. The 
outer surface 17 is preferably smooth and uninter- 
rupted so that it will not abrade or catch tissues 
adjacent the bone when the driver 13 is turned to 
drive the anchor 1. The inner surface 16 is adapted /s 
for positive engagement with the driven portion 7 
so as to facilitate the transmission of torsional loads 
from the driver 13 to the driven portion 7. The inner 
surface 16 preferably contains a groove 18. The 
groove 18 in the inner surface 16 aligns with the 20 
groove 12 in the driven portion 7 to form an en- 
closed passageway 19 for conducting the suture as 
the suture traverses the driven portion 7 when the 
engagement portion 15 engages the driven portion 
7 The suture material extending beyond the free 2s 
end 8 of the driven portion 7 is preferably con- 
tained inside the driver 13. 

It will be understood by those skilled in the art 
that the foregoing has described a preferred em- 
bodiment of the present invention and that vari- 30 
ations in design and construction may be made to 
the preferred embodiment without departing from 
the spirit and scope of the invention defined by the 
appended claims. 

as 

Claims 

1. A suture anchor for attaching a suture to a 
bone, the suture anchor being driven by a 
driver, the suture anchor comprising: <o 

a shaft, the shaft having a longitudinal axis 
and a proximal end and a distal end; 

a screw thread extending from the shaft 
and spiraling from the proximal end to the 
distal end, the shaft containing a cross-hole 45 
near the proximal end, the cross-hole extend- 
ing through the shaft and the screw thread; 
and 

a driven portion formed adjacent the proxi- 
mal end, the driven portion being adapted for 50 
positive engagement with the driver so as to 
facilitate the transmission of torsional loads 
from the driver to the driven portion. 

2. The suture anchor of claim 1, wherein the 55 
driven portion xt nds outwardly away from 

the proximal end and terminates at a free end, 
the driven portion including a groove xtending 



from the proximal end of the shaft adjacent the 
cross-hole to the free end ol the driven portion 
for conducting the suture as the suture tra- 
verses the driven portion. 

3. The suture anchor of claim 1. wherein the shaft 
forms a tapering minor diameter of the suture 
anchor, the shaft tapering linearly from a larger 
diameter near the proximal end to a smaller 
diameter near the distal end, the cross-hole 
extending through the shaft and the screw 
thread at the location of the larger diameter. 

4. The suture anchor of claim 3, wherein the 
included angle of the tapering minor diameter 
is in the range of from 4 # to 10*. 

5. A suture anchor for attaching a suture to a 
bone, the suture anchor comprising: 

a conical shaft forming a tapering minor 
diameter of the suture anchor, the shaft having 
0 longitudinal axis; 

a driven portion formed at an end of the 
shaft and having a first cross-sectional area; 
and 

a screw thread extending from the shaft 
and spiraling the length of the shaft, the screw 
thread having a major diameter which is con- 
stant over most of its length, the shaft and 
screw thread having a second cross-sectional 
area corresponding to the area near the proxi- 
mal end and a third cross-sectional area cor- 
responding to an area having a smaller minor 
diameter but still within the constant major 
diameter, the shaft tapering smoothly from the 
second cross-sectional area to the third cross- 
sectional area, the second cross-sectional area 
being greater than both the first and third 
cross-sectional areas, the shaft having a cross- 
hole extending through the shaft and the screw 
thread near the second cross-sectional area. 

6. In combination: 

a suture anchor comprising a shaft, the 
shaft having a proximal end and a distal end; a 
screw thread extending from the shaft and 
spiraling from the proximal end to the distal 
end, the shaft containing a cross-hole near the 
proximal end, the cross-hole extending through 
the shaft and the screw thread; a driven portion 
formed adjacent the proximal end, the driven 
portion including a groove extending from the 
proximal end of the shaft adjacent the cross- 
hole to the free end of the driven portion for 
conducting the suture as it traverses the driven 
portion; and 

a driver comprising a rod with an engage- 
ment portion at an end of the rod, the engage- 
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ment portion having an inner surface and an 
outer surface, the outer surface being uninter- 
rupted, the inner surface being adapted for 
positive engagement with the driven portion so 
as to facilitate the transmission of torsional s 
loads from the driver to the driven portion, the 
inner surface containing a groove, the groove 
in the inner surface aligning with the groove in 
Die driven portion to form an enclosed pas- 
sageway for conducting the suture as the su- ;o 
ture traverses the driven portion when the en- 
gagement portion engages the driven portion. 
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